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Abstract 

A 35-year-old man with a history of blunt abdominal trauma and splenic rupture was 
diagnosed with an ampullary adenocarcinoma. At workup, a CT scan showed multiple intra- 
abdominal lesions similar to peritoneal carcinosis, and the patient was referred for palliative 
chemotherapy. On clinical suspicion, however, a biopsy was performed on an intra- 
abdominal lesion, establishing the diagnosis of abdominal splenosis. A radical pancreati- 
coduodenectomy ad modum Whipple was performed, followed by adjuvant chemotherapy 
with gemcitabine. At the 18-month follow-up, the patient was free from recurrent disease. 
We conclude that splenosis should be considered as a differential diagnosis of peritoneal 
metastases in cancer patients with a history of abdominal trauma and/or splenectomy. Other 
reports on splenosis in cancer patients and diagnostic workup are discussed. 

© 2013 S. Karger AG, Basel 



Introduction 



Usually, multiple tumor-like lesions observed in the abdominal cavity in a patient with 
an ampullary cancer would be indicative of peritoneal dissemination and, consequently, of 
incurable disease. As illustrated by the following case, a rare benign differential diagnosis to 
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peritoneal metastases should always be considered in the absence of other signs of 
inoperability. 

Case Report 

A 3 5 -year-old man had suffered from intermittent upper abdominal pain for approxi- 
mately 1 month. An ultrasound of the abdomen revealed no pathology, and routine blood 
tests were normal apart from an elevated P-amylase of 374 U/l (approx. twice the upper 
normal limit). At elective gastroscopy 3 weeks later, the patient reported increasing fatigue 
and an unintended weight loss of 7 kg. On clinical examination, he was icteric. His bilirubin 
was 105 |imol/l (normal range 5-25 |imol/l), ALAT was 621 U/l (normal range 10-70 U/l) 
and alkaline phosphatase was 430 U/l (normal range 35-105 U/l). Slight anemia of 7.2 
mmol/1 (normal range 8.3-10.5 mmol/1) and thrombocytosis of 424 x 10 9 /1 (normal range 
145-350 x 10 9 /1) were also found. The patient's medical report included splenectomy 
following a motocross accident with blunt abdominal trauma and intra-abdominal bleeding 
20 years earlier, and surgery for appendicitis the same year. 

The gastroduodenoscopy showed a macroscopically malignant tumor located between 
the first and second part of the duodenum, involving almost the entire lumen. Biopsies 
showed an invasive, poorly differentiated adenocarcinoma of the intestinal type. A CT scan 
with intravenous and peroral contrast (fig. 1) revealed a tumor in the ampulla (arrow) 
involving the whole circumference of the duodenal lumen, but with no apparent involvement 
of major blood vessels or surrounding organs. In addition, multiple nodular tumors were 
seen in several intra-abdominal locations, giving rise to the suspicion of peritoneal 
metastases (fig. 2). The nodules varied in size from a few millimeters up to 60 mm (A 
arrows). Surgical clips from the patient's prior splenectomy were also seen (B arrow). After 
these findings, the patient was referred to the multidisciplinary team conference for 
discussion of palliative chemotherapy. 

At the multidisciplinary team conference, the patient's medical history and signs of 
previous surgery, including absence of the spleen and presence of multiple surgical clips in 
the abdominal wall, as well as the uncharacteristic appearance of the intra-abdominal 
lesions, raised the suspicion of diffuse posttraumatic splenosis. In support of this diagnosis, 
the CT scan showed slightly hypervascular lesions, with soft tissue attenuation and 
homogeneous enhancement in the portal venous phase. A core needle biopsy of 1 lesion 
showed characteristic morphological and immunohistological appearances of benign ectopic 
splenic tissue. 

A radical pancreaticoduodenectomy ad modum Whipple was performed following lapa- 
roscopy. The presence of splenosis was confirmed macroscopically and with frozen biopsies 
during surgery. The resected tumor was a poorly differentiated adenocarcinoma, originating 
from the papilla of Vater, with intravascular and perineural growth. Two of 22 lymph nodes 
contained metastatic adenocarcinoma. The TNM stage was pT2 pNl M0 R0. 

The postoperative CA 19-9 was normal (2.4 IU/1). After discussing the option with the 
patient, adjuvant treatment was offered consisting of gemcitabine 1,000 mg/m 2 , 3 weeks on, 
1 week off, for 6 months. He tolerated the treatment well and is without any signs of 
recurrence at follow-up, 18 months after surgery. 
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Discussion 



Splenosis, first named by Buchbinder and Lipkoff [1], is a condition observed after sple- 
nectomy, especially following traumatic rupture of the spleen. The location of the autotrans- 
planted implants is limited only by anatomical boundaries. However, hematogenous spread 
has also been reported, resulting in intrahepatic and intracranial sites of implantation, and 
thoracic splenosis has been reported in cases having both a rupture of the spleen and the 
diaphragm [2-5]. Splenosis occurs in up to 65% of patients with traumatic or iatrogenic 
splenic rupture with an average delay of 10 years to presentation (range 5 months to 32 
years), but the incidence of splenosis in the general population is unknown. The number of 
implants is related to the severity of the splenic injury. Patients with splenosis are mostly 
asymptomatic and the abnormality is often found incidentally [6]. 

The diagnosis of splenosis can be established noninvasively by a radionuclide scinti- 
graphic study of the liver and spleen with Technetium (Tc)-99m sulfur colloid. A more 
sensitive and specific diagnosis can be made by Tc-99m-radiolabelled heat-damaged 
erythrocytes or indium Ill-labeled platelets [7, 8]. SPECT-CT fusion imaging based on Tc- 
99m sulfur colloid can be used to give supplemental three-dimensional anatomical 
information [8, 9]. Ferumoxides-enhanced MRI, in which superparamagnetic iron oxide 
particles administered intravenously are removed from the circulation by the reticuloendo- 
thelial system of the liver and spleen and subsequently visualized by MRI, is not a fully 
established modality since it is expensive and there are few published data [10]. CT and 
ultrasound are nonspecific imaging modalities with respect to splenosis. CT can be used to 
characterize the number, shape, size and location of the nodules, but a more specific imaging 
modality or a biopsy must be performed subsequently to establish the diagnosis. Direct 
biopsies from the spleen are often avoided due to the risk of bleeding, but a biopsy from a 
suspected splenic implant is believed to be safe, since the blood supply of implants differs 
from the spleen proper. 

The mimicking of splenosis and peritoneal metastases has been described previously. 
Short et al. [9] described a 60-year-old man who was suspected of having metastatic disease 
from an unknown primary tumor after the finding of multiple intra-abdominal nodules on a 
CT scan. A Tc-99m sulfur colloid scintigraphy and SPECT-CT scan were performed, and a 
biopsy confirmed the diagnosis of splenosis. In another case report by Kang et al. [2], a 54- 
year-old man, who previously was splenectomized due to an abdominal trauma, was initially 
diagnosed with a gastric cancer and a solitary liver metastasis. The workup consisted of a 
PET/CT scan on which no signs of metastasis were seen; however, an abdominal ultrasound 
revealed a tumor in the liver. Superparamagnetic iron oxide liver MRI was performed. The 
tumor had high signal intensity on T2-weighted images and low signal intensity on Tl- 
weighted images, raising the suspicion of intrahepatic splenosis. A radical gastrectomy and a 
liver resection were performed, and the histopathological examination revealed that the 
lesion suspected to be a liver metastasis was a splenosis implant. 

Splenosis may be confused with abdominal lymphoma, endometriosis, simple lymphad- 
enopathy, primary tumors (including renal, gastric or hepatic tumors) and secondary 
metastatic disease including carcinomatosis, peritoneal mesothelioma and liver metastases 
[6, 11, 12]. Clearly, the described concurrent diagnosis of splenosis and ampullary adenocar- 
cinoma in our 3 5 -year-old patient is exceptional, and, furthermore, the patient had 
numerous, widely scattered lesions, which is unusual. However, due to the catastrophic 
consequences of misdiagnosis, splenosis should always be ruled out in cancer patients with a 
history of abdominal trauma and/or splenectomy if the malignancy is otherwise resectable. 
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Fig. 1. CT scan of the patient with intravenous and peroral contrast. A tumor in the duodenum involving 
almost the entire lumen (arrow) can be seen. 



Fig. 2. Images from the same scan as in fig. 1. Multiple nodules of different sizes can be seen in different 
intra-abdominal locations (A arrows). Surgical clips (B arrow) are also seen as a sign of previous 
abdominal surgery. 
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